A novel, Gram-stain-negative, aerobic, non-motile and filamentous bacterial strain, designated HMF3829
The genus Runella, a member of the family Cytophagaceae [1] , was first described by Larkin and Williams [2] . At the time of writing, this genus comprises four recognized species (www.bacterio.net/): Runella defluvii [3] , R. limosa [4] , R. slithyformis [2] and R. zeae [5] . The genus Runella was described as Gram-stain-negative, rod-shaped, non-motile and having salmon-pink-coloured colonies. Members of the genus have been isolated from diverse habitats such as stems of surfacesterilized maize (Zea mays), freshwater and activated sludge [2] [3] [4] [5] . In this study, we describe another novel species belonging to the genus Runella isolated from wetland freshwater.
During a study of the bacterial diversity of the Gyeong-an wetland, Republic of Korea (37 27¢ 34 † N 127 18¢ 11 † E), a water sample was obtained and diluted using the tenfold dilution series method, spread on R2A agar (Difco) plates and incubated at 30 C for 4 days.
From colonies obtained on the spread plates, strain HMF3829 T was transferred and purified by streaking growth three times successively on R2A agar with routine cultivation occurring on R2A agar at 30 C for 4 days. The strain was stored at À80 C in distilled water supplemented with 20 % (v/v) glycerol and also preserved using lyophilization.
The 16S rRNA gene of strain HMF3829
T was obtained using universal primers [6] . The sequenced length of the
HMF3829
T 16S rRNA gene was 1443 bp. The gene sequence was compared to those available from the EzTaxon-e server (www.ezbiocloud.net/; [7] ) and the GenBank database (http://blast.ncbi.nlm.nih.gov/Blast.cgi/). Phylogenetic analysis of the sequence data was performed by using MEGA version 6 [8] , after multiple alignments of the data by the SILVA Incremental Aligner [9] . Phylogenetic trees were reconstructed by using the neighbour-joining [10] , maximumlikelihood [11] and maximum-parsimony [12] algorithms. The topologies of the resultant trees were evaluated by using the bootstrap resampling method [13] with 1000 replicates.
16S rRNA gene sequence comparisons from the EzTaxon database revealed that strain HMF3829
T had the highest similarity with R. slithyformis DSM 19594 T (95.2 %), followed by R. limosa DSM 17973 T (94.9 %), R. zeae NS12 T (94.2 %) and R. defluvii EMB13 T (94.0 %). These values are well below the threshold for demarcating bacterial species [14] . The neighbour-joining tree showed that strain HMF3829
T was affiliated to the genus Runella in the family Cytophagaceae (Fig. 1 ). The same relationship was also found in trees reconstructed using the maximumparsimony and maximum-likelihood algorithms. These results suggest that strain HMF3829
T represents a novel species within the genus Runella. In this study, R. Cell size and morphology were observed by transmission electron microscopy (LIBRA120; Zeiss) of cells negatively stained with 1 % (w/v) phosphotungstic acid. Gram staining was determined using the bioM erieux Gram stain kit according to the manufacturer's instructions. The hangingdrop technique was used to assess gliding motility [15] . Colony morphology was examined following growth of the strain on R2A agar at 30 C for 4 days. Catalase activity was determined by bubble production in 3 % (v/v) H 2 O 2 solution. Oxidase activity was evaluated by the oxidation of 1 % (w/v) N,N,N¢,N-tetramethyl-p-phenylenediamine dihydrochloride (Sigma). Growth under anaerobic conditions was assessed after 5 weeks of incubation on R2A agar at 30 C in the GasPak EZ anaerobic container system (BD). The growth temperature was determined over a range of temperature (4, 10, 15, 20, 25, 30, 37 
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T and the four reference strains was obtained from R2A agar at 30 C when they reached the mid-exponential growth phase. Cellular fatty acids were saponified, methylated and extracted using the standard protocol of MIDI, as described by Sasser [16] , and then separated by GC (GC 7890A; Hewlett Packard). Identification of methyl esters was conducted using the RTSBA6 database. Isoprenoid quinones and polar lipids of strain HMF3829
T and R. slithyformis KACC 13042 T were extracted from freeze-dried cells as described by Minnikin et al. [17] . The quinones were separated by TLC and analysed by HPLC as described by Collins [18] . Polar lipids were separated by two-dimensional TLC and identified by spraying with appropriate detection reagents [17] . The DNA of strain HME3829
T was isolated and purified by using a Bacterial Genomic DNA prep kit (Solgent) and the G+C content was determined by the thermal denaturation T . Data were obtained from in this study except the DNA G+C content of the four reference strains. All strains were positive for aesculin hydrolysis and oxidase, catalase, b-galactosidase (PNPG), alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, trypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, b-glucosidase and N-acetyl-b-glucosaminidase activities and acid production from aesculin ferric citrate. All strains were negative for nitrate reduction, glucose fermentation and arginine dihydrolase, urease, gelatinase, lipase (C14), b-glucuronidase and a-mannosidase activities and acid production from dulcitol, inositol, D-mannitol, D-sorbitol, D-arabitol, L-arabitol, potassium gluconate, potassium 2-ketogluconate and potassium 5-ketogluconate. +, Positive; À, negative. 
Assimilation of: fluorometric method [19] using SYBR Green 1 (SG 1; Invitrogen) and a real-time PCR thermocycler (Bio-Rad). Fluorescence DNA melting curves were generated in triplicate.
Cells of strain HMF3829 T were Gram-stain-negative, nonmotile, aerobic, filamentous rods. The temperature range for growth of strain HMF3829
T was 20-30 C (optimum, 30 C). Growth occurred on R2A agar without NaCl supplement. Colonies were salmon-pink-coloured, circular, convex, shiny and slimy on R2A agar plates after 4 days of incubation at 30 C. Catalase and oxidase tests were positive. Strain HMF3829
T was sensitive to ampicillin, chloramphenicol, erythromycin, gentamycin, kanamycin, penicillin, rifampicin, streptomycin, tetracycline and vancomycin, but not to penicillin G. Strain HMF3829
T exhibited a number of phenotypic similarities with respect to species of the genus Runella. However, several characteristics of HMF3829 T clearly differentiated this strain from the closely related species, including no growth at 37 C and inability to produce cystine arylamidase, a-chymotrypsin, a-galactosidase, aglucosidase and a-fucosidase. The physiological and biochemical characteristics of strain HMF3829
T are given in the species description and Table 1 .
The DNA G+C content of strain HMF3829 T was 46.2 mol%, in agreement with values of 40.1-49.0 mol% reported for other species of the genus Runella. The major fatty acids of strain HMF3829
T were iso-C 15 : 0 , summed feature 3 (comprising C 16 : 1 !7c and/or C 16 : 1 !6c), C 16 : 1 !5c and iso-C 17 : 0 3-OH, a profile that is characteristic of closely related species of the genus Runella [3] . A comparison of fatty acid profiles of strain HMF3829
T and the related reference strains is given in Table 2 . The fatty acid profile of strain HMF3829
T was similar to those of the four reference strains except for possessing a relatively higher amount of iso-C 15 : 0 3-OH and smaller amount of C 16 : 0 . The only isoprenoid quinone of strain HMF3829
T was menaquinone-7 (MK-7). The polar lipids of strain HMF3829
T were phosphatidylethanolamine, three unidentified aminolipids, one unidentified phospholipid, three unidentified aminophospholipids and 12 unidentified lipids (Fig. S1 , available in the online Supplementary Material). Although the major polar lipids of strain HMF3829 T and R. slithyformis KACC 13042 T were similar, strain HMF3829
T contained two unidentified aminolipids (AL2 and AL3) and two unidentified lipids (L8 and L10) not found in R. slithyformis.
Based on the phenotypic, phylogenetic and chemotaxonomic analyses above, strain HMF3829
T is considered to represent a novel species of the genus Runella, for which the name Runella palutris sp. nov. is proposed. C), at pH 7-8 (optimum, pH 7.0) and in R2A broth without NaCl. Good growth occurs on R2A agar, but not on NA, MA, TSA, blood agar or MacConkey agar. CM-cellulose is hydrolysed. Casein (skimmed milk), starch, DNA, dextrin and cellulose (filter paper) are not hydrolysed. Susceptible to ampicillin, chloramphenicol, erythromycin, gentamycin, kanamycin, penicillin, rifampicin, streptomycin, tetracycline and vancomycin, but resistant to penicillin G. Positive for b-galactosidase (PNPG test) activity, but negative for indole production, glucose fermentation, activities of arginine dihydrolase and urease, and aesculin hydrolysis. Alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, trypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, bglucosidase and N-acetyl-b-glucosaminidase activities are present; lipase (C14), cystine arylamidase, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, a-mannosidase and a-fucosidase activities are absent. Acid production from aesculin ferric citrate is positive, but that from glycerol, erythritol, 
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